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TRIGONOMETRY 


Trigonometry: 

Trigonometry is the branch of 
mathematics which deals with sides and 
angles of a triangle as well as the relevant 
functions of its angles. The word 
trigonometry means triangle measurement. 
Q.l What is angle of élévation? 

Ans. The angle made between the 

horizontal line AD and a line from the 
eye A to the object B (above D) is called 
angle of élévation B in fîg <BAD is angle 
of élévation. 

Or 

The angle between the horizontal line 
through eye and a line from the eye to the 
object above the horizontal line is called 
an angle of élévation. 



Horizontal Line 

Q.2 What is angle of dépréssion? 

Ans. The angle made between the 

horizontal line AD and a line segment 
from the eye A to the object C (below D) 
is called angle of dépréssion. 

Or 

The angle made between the 
horizontal line through eye and a line from 
the eye to the object below the horizontal 
line is called angle of dépréssion. 

In figure, < CAD is angle of dépréssion 



Q.3 Defïne Hypoténuse, Perpendicular 
and Base. 

Ans. 

Hypoténuse: 

In a right angled triangle, the side 
facing right angle is called hypoténuse. 

Perpendicular: 

In a right angled triangle, the side 
facing the angle under considération is 
called perpendicular. 

Base: 

In a right angled triangle, the side 
facing the common arm of right angle and 
the angle under considération is called 
base. 

Q.4 Take a right angled triangle 
ABC, show that Sin 2 0 + Cos 2 0=1. 



Ans. By Pythagoras theorem, we hâve 

a 2 +b 2 =c 2 

3. b 

in figure, Sin0= — Cos0= — 
c c 

Dividing by c 2 both sides 
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Sin 2 0 + Cos 2 0 = I 

Q.5 Take a right angled triangle 
ABC, show that 1 + tan 2 0 = sec 2 9 . 



Ans. By Pythagoras theorem 
a 2 + b 2 = c 2 
Dividing by b" 



a c 

in figure, tan 0 = — , sec 0 = — 

b b 

Tan 2 0 + l = Sec 2 0 

Q.6 Take a right angled triangle 
ABC, show that 1 + c °t 3 6 = coscc‘0_ 



Ans. By Pythagoras theorem, we hâve 

a 2 +b 2 =c 2 


Dividing by a 2 



a a 


î 

In figure, CotO = — 
a 


Cote = £ 
a 

1 + cot 2 0 = cosec 2 0 
Q.7 Prove that sin (90° - 0) = Cos0 

We consider a right-angled triangle ABC, 
in which mZA - 0, mZB = 90° then, 
mZC = 90° - 0. 

Using îhe trigonométrie ratios of ZC, we 
get 



mAC b 


Frorn (i) and (ii), we get 
Sin(90° - 0) = cos0 
Similarly, we hâve 
cos (90° - 0) = sin 0 ; 
tan (90° — 0) = cot 0 ; 

Cot (90° — 0) = tan 0 ; 
sec (90° - 0) = cosec 0 ; 
cosec (90° - 0) = sec 0 

Q.7 Find Trigonométrie Ratios of 45° 

c 



We consider a right-anggled triangle ABC 
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with mZABC-90 1 ’ and mBC = mAB =1 unit 

AlsomZBAC=mZACB=45° and mAC =72 
Therefore; 

. mBC 1 

stn 45 = = 


èosec 45 u - 


cos 45° - 


sec 45° 


tan 45° = 


cot45° = 


mAC yfï ' 
mAC 


-=4Ï 

1 

: 7T 


mAB 
mBC 


mBC 

mAB 

mAC 


mAB 

mAB 


=1 


* 1 


mBC 

Q.8 Trigonométrie Ratios of 30° and 60° 

Consider a right angled triangle ABC, 
in which mZB = 90°, mZBAC = 60°, 
mZACB = 30°, 

If mAB = I unit, then mAC = 2 units. 

By Pythagoras theorem, we hâve 


1ABI 2 +IBCI 2 =IACI 2 

Or (1) 2 +IBCI 2 =(2) 2 
(Putting the values) 

=> IBCI 2 =4-1=3 

=> IBCI =73 


In right angled triangle ABC, 

cosec30° = 2 


• „„<> mAB 1 
stn 30 = — = = — 
mAC 2 


cos 30° = 
tan 30" 


mBC 

mAC 

mAB 


£ 

2 

1 


> sec 30" = — p- 
V3 

cot30° = 73 


sin 60° = 
cos 60° 
tan 60° 


mAC 

mAB 

mAC 

mBC 


,/T ? 

— => co$ec60° = ~r= 


mBC y/3 
Again in the right angled triangle ABC, 
mBC 

2 

J_ 

2 

_1 

'73 


75 


mAB 


sec 60° = 2 

75 => cot60° =— U 


These results in the form of a table can be written as: 


Q 

0° 

30° 

45° 

60° 

90° 

Sine 

0 

1 

1 

73 

1 



2 

42 

2 


COS0 

1 

75 

I 

1 

0 

♦ 


2 

42 

2 


tan0 

0 

I 

1 

73 

Not defined 



75 


i 

i 
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Exercise 8.1 


Q.l For each of the following right- 
angied triangles, find the trigonométrie 
ratios: 


i. sin# 

ii. cos# 

iii. tan# 

iv. sec# 

v. cosec# 

vi. cot (p 

vii. tan <p 

viii. sin <p 

ix. sec0 

X. COS (p 

C 




3 


i) Sind = - 

5 

3 

ii) CosÛ = — 

5 


iii) tan$ = 

iv) sec# = 


v) Co sec# = — 

4 

vi) Coup = ~ 

3 

vii) tan <p - — 


viii) sin0 = 


C 



15 

C) 

C 



Sol: 

Consider triangle ABC in fig (a) 


ix) Cos<p = — 

Consider fig. (b) then: 

i) sind = — 

17 

ii) cos6 = — 

17 

„ 8 
m) tan# = — 

15 

iv) sec# = F 

15 

v) COStCÔ = — 


., * 15 
vi) cotG = — 

8 


vii) tan <p = 


15 

8 


.... . . 15 

vm) sin <p = — 

7 

ix) sec<p = ~ 
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x) casé = — 
17 

Consider fig. (c) then: 

i) sin0 - — 

13 

12 

ii) cos0 = — 

13 

iii) tan# = — 

12 


iv) sec # = 


13 

12 


v) co sec 0 = 

12 

vi) coî0 — — 

5 

,. v ^ 12 
vu) tan^ = — 


13 


viii) 


sm$ = 


12 

13 


. , .13 

îx) sec0 = — 

x) cosé ~ — 

13 

Q.2 For each of the following right- 
angled triangles find the trigonométrie 
ratios for which 

i. sinmZA ii. cos mZA 

iii. tanin Z A iv. sinmZC 

v. cos m/C vi. tanmZC 

Sol: 



ii) Cos mZA = 

iii) tan mZA- 

iv) SinmZC = 


mAR 

mAC 

rnBC 

mAB 

mAB 


v) Cos rriZC = 


mAC 

mBC 

mAC 


.. . „ mAB 

vi) tan mZC — — — 
mBC 



• /k mBC 

i) sin mZA = — = 

mAC 

y A mAB 

») cos m/-A = — 

mAC 


mBC 

mAB 

mAB 

mAC 

mBC 

mAC 

mAB 


iii) tan mZA = 

iv) sin mZC = 

v) cos mZC = 

vi) tan mZC = 


mBC 

Q.3 Considering the 
triangle ABC verify that 

i. sin# cosec# 

ii. cos# sec# 

iii. tan# cot# 

Sol: 

i) Consider the right angle triangle as 
shown: 


adjoining 

= 1 
= 1 
= 1 
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H) 



4 


Then 

Sind = — 


5 

and 

„ 1 5 

COS ccd = — =: — 


sin d 3 

Now 

3 

sin# cos ecd ~ — 


5 3 

si nÛ cos ecÛ = ] 

4 

Cosd - — 

5 

and Secd = — î— = 1 = 1 
Cosd 4 4 


Cosd. Secd = — . — 

5 4 

= 1 

So Cosd. Secd ~ 1 

ni) tan# = - 
4 

1 4 

and Cotd = — 

tan 0 3 

So tan 0. Cotd =— .— = 1 
4 3 

Q.4 Fill in the blanks. 

i) Sin30° ~ Sin (90" - 60" ) = Cos.. 
Sol: 60" 

>>) CosW = Cos (90° - 60 °) = Sin.. 

Sol: 60" 

iii) tan 60" = tan (90" - 30" ) = Cot 

Sol: 30" 

iv) Sin6 0 " - Sin ( 90 " - 30 " ) = Cos.. 



Sol: 30" 

v) CosôO" - Cos (90" - 30" ) = Sin 

Sol: 30" 

vi) Sm45" - 5m (90" -45") = Cos 

Sol: 45" 

vii) tan 45" = tan (90" - 45" ) -- Cot 

Sol: 45" 

viii) Co.ï45” = Cos (90" - 45" ) - Sin 

Sol: 45" 

Q.5 ior each of the following right 
angled triangles, name 

i. The hypoténuse 

ii. The side opposite to x. 


iii. The side adjacent to x. 



Sol: 


Consider fig. (a) 

i) The hypoténuse is AC 

ii) The side opposite to x is BC 

iii) The side adjacent to x is AB 

Consider fig. (b) 

i) The hypoténuse is AC 

ii) The side opposite to x is BC 

iii) The side adjacent to x is AB 

Consider fig. (c) 

i) The hypoténuse is AC 



Keep Visiting TopStudyWorld.com For Getting Great Marks in SSC, HSSC, and Entry Tests 


ii) The side opposite to x is BC 

iii) The side adjacent to x is AB 
Consider fig. (d) 

i) The hypoténuse is AC 

ii) The side opposite to x is AB 

iii) The side adjacent to x is BC 
Q.6 If in a right angled triangle ABC, 
the angle B is 90° and C is an acute 

angle of 60°. Also ( sin mZC = then 

find the following trigonométrie ratios. 

mBC 

IJ =r 

mAB 

Sol: Consider a right angled triangle as 

show: 



Where mZB = 90" 
mZC = 60" 


c 

Also Sin mZC — — 

b 

_ mAB = c 
So 

mAC - b 

So mBC = \jb 2 — c 2 

mBC 

i) 

!!! AB 

Sol: The above ratio is: 

mBC _ 4b 2 - c 2 
mAB c 


ii) coa’ 60 " 


Sol: 


co s 60" = 


mBC 

mAC 




iii) tan 60° 

Sol: tan 60" = 


iv) 

Sol: 


v) 


vi) 

Sol: 


vii) 

Sol: 


mAB 

mBC 


\lb'~ — < 


sec 60“ 
sec60 n = 


mAC 

mBC 


co sec 60" 


Sol: CosecôO" = 


mAC 

mAB 


b 

c 

Coî 60" 
Cot60“ = 


mBC 

mAB 


4b 2 -< 


Sin30° 

Sin 30 ”=^ 

mAC 


4b^< 


viii) Co.v30" 


Sol: 

ix) 

Sol: 


Coa'30" = 


mAB 

mAC 

c 

1 


tan 30" 
tan 30" = 


mBC_ 

mAB 
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x) 

Sol: 


xi) 

Sol: 



c 

sec 30" 
sec 30" = 


mAC 

mAB 


Co sec 30° 
Co sec 30" = 


mAC 

mBC 


y/b 2 - c 2 


xii) 

Co/30" 

Sol: 

Co/30" - mAB 


mBC 


îl 

to 

! ^ 


EXERCISE 8.2 


Q.l If sin# — — j then find the 

remaining trigonométrie ratios when 0 
lies in first quadrant. 

Sol: 

Consider a right triangle as shown: 



3 

a = 2 

c = 3 


Hence 


CosÔ = ~ = 

c 3 

tan0 = - = -L 
b S 

Cot0 = ~ = ^L 

a 2 

Sec0 = ~ = ~ 

b s/5 

Cosec0 = — = — 
a 2 

3 

Q.2 If cos 6 = - , then find the 

remaining trigonométrie ratios when 0 
lies in first quadrant. 

Sol: 

Consider a right angled triangle as 
shown: 


b-sfc 2 ~a 2 

b = sfê~ ? 

= V 9^4 
b = sj 5 

So trigonométrie ratios are: 

Sinô = ~ = ~ 
c 3 
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Here 


Cos0 = - = - 
5 c 


b = 3 
c = 5 

Hence 

a = 47^b 2 
a = yl 
= n/25-9 

= Vl6 

a = 4 

So trigonométrie ratios are: 

Sin$ = - = - 
c 5 


Cosd — — 
c 


3 

5 


tan# = — = — 
# 3 

Cote = - = - 
a 4 

Sec# = - = - 
b 3 

Cosec# = - 


5 

4 


Q.3 Prove that 

(sin û + cos#) 2 = 1 + 2sin Û cos 0 

Sol: 

L.H.S = (sin# + cos#) 2 

= sin 2 0 + 2sin Q cos 0 + cos 2 0 
= sin 2 # + cos 2 0 + 2sin 0 cos 0 
sin 2 # + cos 2 # = 1 
= l+2sin#cos# 

= R.H.S 


So 

L.H.S 

Q.4. 

Sol: 


= R.H.S 

cos 6 


sin 0 

L.H.S 


tan 6 


cos# 

sin# 


1 

sin# 

COS# 

1 


So 


Q.5 


Sol: 


tan# 

= R.H.S 

L.H.S = R.H.S 

SinÛ CosO 


Co sec 0 
L.H.S 


= 1 

Sec.0 

SinO 


Cos0 


Co sec 0 SecO 

Sin0 Cos0 
-+■ 


1 I 
Sui0 Cos0 

Sin 2 0 + Cos 2 0 

1 

R.H.S 


So 

L.H.S 


= R.H.S 


Q.6 Cos 2 #- Sin 2 # = 2Cos 2 0 - 1 
Sol: L.H.S = Cos 2 0- Sin 2 0 
= Cos 2 &-(l-Cos 2 0) (.-. Sin 2 0 = l-Cos 2 â) 

- Cos 2 O-\+Cos 2 0 
= 2Cos 2 0-\ 


= R.H.S 
So 

L.H.S = R.H.S 

Q.7 Cos 2 0 - Sin 2 0 = 1 - 2Sin 2 0 

Sol: L.H.S = Cos 2 0- Sin 2 0 

= 1 - sin 2 0 - sin 2 0 

( .\ cos 2 0 = 1 - sin 2 0) 

= 1 - 2sin 2 0 

= R.H.S 
So 

L.H.S = R.H.S 

Q.8 (1 + sin#) (1 - sin#) = — \ — 

sec' # 

Sol: L.H.S = (1 + sin#) (1- sin#) 
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sec 2 # 


(a + b)(a-b) = a 2 - b 2 
- 1-sin 2 # 

= cos 2 # 

1 


cos 2 # 


sec 2 # 

= R.H.S 
So 

L.H.S = RH.S 

1 

Q.9 (1 -costf)(l+cos0) = cœec i 0 

Sol: L.H.S = (1 -cos#)(1 + cos#) 
= 1 - cos 2 9 
(a + b)(a-b) = a 2 - b 2 
= sin 2 6 


cosec 1 9 


(sin 9 = -) 

cos# 


Co scc 2 9 

= R.H.S 
So 

L.H.S = R.H.S 

Q.10 (sec 9 - 1) (sec 9 + 1) = tan 2 9 
Sol. 

L.H.S = (sec# - 1) (sec# + 1) 

= sec 2 # - 1 

= 1 + tan 2 # - 1 

(y sec 2 9 = 1 + tan 2 #) 

= tan 2 # 

= R.H.S 
So 

L.H.S - R.H.S 

Q.l 1 (cosec #- l)(cosec # + 1) = cot“ # 

Sol: 

L.H.S = (cosec# - 1) (cosec# + 1) 
= cosec 2 # - 1 


=s 1 + COt 2 # — 1 

(y Co sec 2 # = 1 + Cot '#) 

= Cor# 

= R.H.S 
So 

L.H.S = R.H.S 

_ 1 - sin 9 cos# 

Q.12 r . . a 

cos# 1 + sin# 


1 — sin # 

L.H.S = — 

cos# 

1 - sin # 1 + sin # 

_ x 

cos# 1 + sin# 

1-sin 2 9 

cos# (1 + sin#) 

cos 2 # 

cos# (1 + sin#) 

( .*. 1 - sin 2 0 = cos‘0) 

c os# 

1 + sin # 

= R.H.S 

L.H.S = R.H.S 

„„ sin# 1 + cos# 

Q.13 = — —— 

1 — cos # sin# 


„ sin# 

L.H.S = 

1 - cos # 

sin # 1 + cos # 

= x 

1-cos# 1+cos# 

sin# (1+cos#) 

1 — cos 2 # 
sin#(l +cos#) 

sin 2 # 

( 1 - cos 2 0 = sin 2 0) 

1 + cos # 

sin # 

R.H.S. = L.H.S. 



Keep Visiting TopStudyWorld.com For Getting Great Marks in SSC, HSSC, and Entry Tests 


Q.14 2eos 2 0-1 = 1- 2sii» 2 6 
Sol: 

L.H.S = 2cos 2 0 - 1 

= 2(l-sin 2 0)-1 
( /. cos 2 0 - 1 - sin 2 Ô) 

= 2-2 sin 2 0-1 
= 1-2 sin" 0 

= R.H.S 
So 

L.H.S = R.H.S 

1 


Q.15 cot 0. sin 0 = 


sec0 


Sol: 


L.H.S = cot0 . sin0 

COS0 


sin0 

= COS0 
1 


.sin0 


1 


( /. cos 0 ) 

sec0 sec B 


* R.H.S 


So 


L.H.S = R.H.S 


Q.16 sin 6 {cosec 0 -sin0) = 

sec 6 

Sol: 

L.H.S = sin B (cosec B - sin B) 

f 1 ' 


- sin0j - 


Vsin0 


■sin0 


) 


sin0 


2,1 


1 - sin"0 


V 


sin0 


= 1 - sin 2 B 


cos 2 8 


cos" B = 


1 


sec" 6 


1 


sec 2 B 
= R.H.S 
So 

L.H.S = R.H.S 


Q.17 cos 0 (tan 0 + cot0) = cosec 0 
Soi: 

L.H.S = cos 0 (tan 0 + cot0) 


= cos0 


sin 0 cos 0 N 
■ + 


cos 0 sin 0 


= COS0 


V 


sin 2 0 + cos 2 0 
cos0sin0 


1_ 
sin0 
= cos ecB 
= R.H.S 
So 

L.H.S = R.H.S 

tan Q + cot 6 .. 

sec 0 

cos ecô 

tan 0 + cot 0 


; 


sin 2 8+ cos~ B = / 



cos ecô 
1 


(tan 0+ cot 0) 


cos ecB 
- sin 0 [ tan 0 + cot 0] 


1 


cos ecB 


= sin0 


= sin0 


sin 0 
sin0 


COS0 


cos0 sin0 
sin 2 0 + cos 2 0 
cos0sin0 


Q.19 

Sol: 


_ 1 __ 

COS0 

= sec0 
= R.H.S 
So L.H.S = R.H.S 
coscc0-sec0 _ l-tan0 
cos ecB + sec 0 1 + tan 0 

L.H.S. 

(cos ecB — sec 0) -s- (cos ecB + sec 0) 
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f 1 1 ' 

J 

ysin# cos#, 
^cos#— sin#^ 

l 

J: 

v sin#. cos# ) 

T 


1 


1 


cos # - sin # 


sin# cos # J 
cos 0+ sin# ) 
sin#. cos# J 
sinû.cosff 


sin #. cos # sin # + cos # 
cos# -sin# 

cos #+ sin# 

dividing numerator and denominalor by 
COS0 

cos# sin# 


__ cos # cos # 

cos#^ sin# 

cos# cos# 

1 - tan # 

1 + tan # 

So 

L.H.S = R.H.S 

Q.20 tan# + cot# = - 

sin # cos # 

Sol: 

L.H.S = tan# + cot# 
sin # cos # 
cos # sin # 
sin 2 #+cos 2 # 
cos # sin # 

1 

sin# cos# 

= R.H.S 
So 

L.H.S = R.H.S 

Q.21 sec 9 = Vl + an 2 6 
Sol: 


L.H.S = \1 + tan 2 # 


1 + 


sin 2 # 
cos 2 # 


fcos 2 # + sin 2 # 


cos' # 


1 


cos 2 # 
1 


cos# 

sec# 

L.H.S 


So 

L.H.S = R.H.S 


Q.22 cosec# = Vl + cot ~ 9 
Sol: 

R.H.S = Vi + cot 2 # 

-J 


1 + 


cos# 


sin # 


I sin 2 # + cos' # 


sin 2 # 


l 


sin 2 # 
1 


So 


sin# 

= cos ecô 
= L.H.S 

L.H.S = R.H.S 
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EXERCISE 8,3 


Q.l Find the value of the following 
trigonométrie ratios without using the 
calculator. 


i. sin 30° 

Sol: 

1 

2 

Sol: 

2sin45° + 2ços45° 

1 1 

îi. cos 30° 

Sol: 

2 


= 2.4=+ 2 . ~ 

\2 \2 

2 2 

iii. tan 30° 

Sol: 

1 

V3 


~ '4ï + S 

2 + 2: 

iv. tan 60° 

Sol: 

V3 


Il 

v. sec 60° 

Sol: 

2 


4 

vi. cos 60° 

Sol: 

1 

2 

iv. 

~ V2 

sin60” cos30” + cos60” sin30” 

vii. cot 60” 

Sol: 

1 

V3 

Sol: 

sin60° cos30° + cos60° sin30° 
S V3 + l_j_ 

viii. sin 60” 

Sol: 

.S 

2 

2 


2 ' 2 2 2 
. ( Æ )\i 

ix. sec 30” 

Sol: 

S 

i 

4 4 

x. cosec 30° 

Sol: 

2 

1 

yfï 

1 

1 

3 1 

4 + 4 

xi. sin 45” 

Sol: 


3 + 1 

4 

xii. cos 45° 

Sol: 

V2 


4 

A 

Q.2 Find the values of the each part: 
i. 2sin60° cos60” 

Sol: 2sin60” cos60° 

r~ 

H 

= 1 

v. cos60° cos30" - sin60° sin30" 

Sol: cos60° cos30° - sin60° sin30° 


2 2 
V3 
2 

ii. 2cos60° sin60° 
Sol: 2cos60° sin60° 

= 2.14 
2 2 


V3 

2 


vi. 

Soi: 


1 I 
2 * 2 2 ‘2 

4 4 

= 0 

sin60° cos30” - cos60” sin30° 

sin60° cos30" - cos60° sin30° 

y/3 y/l_l 

2 ' 2 2*2 
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3_J_ 
4 4 
3-1 


vii. cos 60° cos 30° + sin 60° sin 30° 


Ans: = — 


S)(\ 
2 R 2 


V3 + n/3 

4 4 

<JÏ + n /3 _ 2^3 _ sjï 

4 4 2 

tan30° cot30° + 1 
tan30° cot3G" + 1 

= -E..V3+1 

si 3 

= 1 + 1 


« 

If sîn45° and cos45° equal to -r 

each, then flnd the values of 
folio wings: 

2sin 45° + 2cos 45° 

2sin 45° + 2cos 45° 


= 2.” + 2.-7- 

sjï s[2 

1_ _2_ 

= v/2 + V2 

_4_ 

= s 

3cos 45° + 4sin 45° 

3cos 45° + 4sin 45° 

= 3.-k + 4.-j=- 

sfï sjï 

3 _4_ 

= Æ + Æ 


7 

= Æ 

iii. 5cos 45“ — 3sin 45° 
Sol: 5cos 45° - 3sin 45° 

_ 5 J 3 _L 

" n/2 n/2 

J 3_ 

n/2 n/2 

_ 2 _ 

V2 


EXERCISE 


Q.l Find the value of x» y and z from 
the following right angled triangles. 




y =/3cm 


v = 4nm 
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y = 1cm 


Consider fig. (i) 

From fig. (i) 

tan 30" = — 

y 

1 _X 

x 1 

^ 4 ~ a/3 


By Pythagoras Theorem 


z 2 =x 2 + y 2 


16 

= — +16 
3 

16 + 48 

= V 


z Ans. 

S- 

Now consider fig. (ii) 

The given triangle is isoseeles: 
So x-y 

Hence x = 4ï 
By Pythagoras Theorem 
z 2 =x 2 + y 2 




= 3 + 3 

z 2 =6 

z = 4 6 

Consider fig. (ili) 

Here 5m60'= — 

z 

y - z.Sin6(f 

S 

y 


y=2 


Now from ftg. 


2 2 2 

x =z -y 




= 4-3 


jc 2 =l 


Consider fig (iv) 

10045 " = 


=> jc = lem 
Now by Pythagoras Theorem: 
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Z —x + y 

=(>)’+ (O 2 
= 1 + 1 

Z 2 =2 
Or z — yfï 

Q.2 Find the unknown side and 



Consider fig (i) 

Here a = yfï cm 

c — 1 cm 

mZB = 90° 

b = ? 

mZ A = ? 
mZC =? 
By Pvthagoras Theorem 
b = a 2 + c 2 


= (V3) 2 +(l) 2 

= 3 + 1 


b = 4 


b = 2 cm 


b = 2 cm 

Now tan m Z A = 

£ 

i 

tan m Z A = V3 


S o 


Now 


[mZ4 = 60"| 

mZC = 90" 

= 90" - 60" 


mZC =30" 


Now 

Consider fig (ii ) 

mZB = 90" 
a = 4cm 
c = 4cm 
6 = ? 

mZA = ? 
mZC = ? 

Now 

tan mZA = — 
c 

_ 4 

~~ 4 

tan mZA = 1 


So [mZÀ = 45" 

Hence 

mZC = 90" -mZA 
= 90" -45° 


mZC = 45" 


Now 
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= (4) 2 + (4) 2 

= 16+16 

b 2 = 32 

b - 732 

* = Vl6x2 

b = 4\/2 cm 

Q.3 Each side of a square fleld is 60m 
long. Find the lengths of the 
diagonals of the field. 

Sol: Consider a square field ABCD. 
Here each side is of measure 60m. 

D 60m C 



Here AC and BD are two diagonals of 
square field. 

Applying Pythagoras theorem on 
right angled AABC . 

(4c) 2 = (âb) 2 +(bc ) 2 

= . (60) 2 + (60) 2 

= 3600+3600 


(AC ) 2 = 

AC = 

~AC = 
Also 

BD 

diagonals 


7200 

77200 

73600x2 

6072 m 

6072 m are length of 


Q.4 Solve the following triangles 
when mZB = 90 v ,raZC = 60°, C 
= 373 cm. 

Sol. Consider a right angled AABC . 



mZC = 60" 

c = 373 cm 

mZA — ? 

a = ? 

b = ? 

mZA = 90" -mZC 

= 90" -60" 

mZA = 30° 

Now 


tan mZA 
tan 60" 


c 


a 

c 

a 


S 


a = 


3J3 


a 


3J3 

“73 


= 3 cm 


Now by Pythagoras theorem 


a 2 +c 2 


(3) 2 +(3V3) 2 

b 2 = 9 + 27 

b 2 = 36 

b - 6cm 
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Q.5 ni Z C = 45” , a = 8cm and 
m Z B = 90° 



mZC = 45° 

a — 8 cm 

mZB = 90° 

mZA — ? 

b = ? 

c = ? 

Now 

mZA — 90" - mZC 

= 90° -45° 

mZA = 45° 

Now 

. » a 

tan mZA = — 

c 

tan 45° = 

C 

l - - 

c 

c = 8cm 

Now by Pythagoras theorem 
b = Sa~+c- 

= 

b = n/64+64 

= VÏ28 

= V64x2 

b = 8 n / 2 cm 


Q.6 mZA = 30% m Z B = 90° 
b = 6cm 

Sol. Consider a right angled AABC . 

Here 



mZB = 90° 

è = 6cm 

mZC = ? 

a = ? 

c - ? 

Now 

mZC * 90° - mZA 

= 90° -30° 

mZC « 60° 

In AABC, 


SinmZA = 


a 

6 


S/n 30° = 

a 

6 

=> a = 

6Sm 30° 



6x1 


2 

a = 

3cm 

Now by Pythagoras theorem 

c l 2 

b 2 -a 2 

= 

(6) 2 -(3) 2 

= 

36-9 

c 2 

27 

c = 

n/27 

— 

n/9x3 

c = 

3n/3cwi 

Q J m Z A 

= 60° , c = 4cm 

mZB = 90° 



Sol. Consider a right angled AABC . 
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a 


Here 


mZA = 

60° 

mZB = 

90° 

mZC = 

? 

c = 

4cm 

a = 

7 

b 

? 

Now 


mZC ~ 

90° - mZA 

~ 

90° “60° 

mZC = 

30° 

Now in AABC, 


tan mZA = 

a 


c 

tan 60° = 

a 


4 

73 . - 

a 


4 

==> a = 

4yjïcm 

a = 

6.92cm 

Now by Pythagoras theorem 

II 

a 2 +c 2 



= (6.92) 2 +(4) 2 

= 47.8864+16 

b 2 = 83.8864 

b = 1.99cm = 8 cm 


Q.8 

Sol. 


Here 


a = 3cm, c = 4cm 

Consider a right angled AABC . 



mZB = 90° 

mZA - ? 

mZC = ? 

b = ? 


Now by Pythagoras theorern 


a~ +c 


= (3f+(4) 2 

= 9+16 

b 2 = 25 


b = 5cm 


Now 




sin mZA 

— 

« 


sin mZA 

= 

3 

5 


=> mZA = 

Sin' 1 

f-' 

v5y 

= 36.87° 

mZC = 

90° -mZA 


= 

90" - 

-36.87° 

mZC = 

53.13° 
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Q.9 b = 12cm , a = 6cm , 
mZB = 90° 

Sol. Consider a right angled AABC . 



Here 


m/B 

~ 

90° 

b 

= 

1 2cm 

a 

= 

6cm 

m/A 

= 

■j 

m/C 

~ 

? 

c 


7 

Now by Pythagoras theorem 

c 2 

= 

i 2 2 

b -a 


~ 

(l2) 2 -(6) 

c 2 

= 

144-36 

c 2 

- 

108 

c 

- 

VÏÔ8 


- 

V36x3 



j36Xy/3 


= 

6>/3 cm 

Now 



sin m/A 

=z 

a 



b 



6 



12 

Sin m/A 


1 



2 


c 

a 


B 


m Z A = sin"' 



30° 


Now 


m/C — 

90° — m/A 


90° -30° 

m/C — 

60° 

Q.10 m Z A = 60° , 

a = 6cm, 

tnZB = 90° 


Sol. Consider a right angled A ABC 


C 



Here 


m/A 

- 

60° 

a 

- 

6cm 

m/B 

= 

90° 

m/C 


? 

b 

= 

? 

c 

= 

7 

sin m/A 

= 

a 



b 

sin 60° 



6 



b 

S 


6 

2 


b 

h 


6x2 

U 


S 

h 


12 

U 


V3 



4x3 



S 

b 

= 


b 

— 

6.92cm 


Now by Pythagoras theorem 


=> m/A 
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c 2 = b 2 -a 2 

= (4V3) 2 -(6) 3 

- (4) 2 (V3) 2 -(6) 2 

- 16(3) -36 

= 48-36 

c 2 = 12 

aÆ 1 = VÎ2 

c = %/4x 3 

C = yfÂXyfS 

c - 2 a/ 3 cm 

Also 

mZC = 90° — mZA 

= 90° -60° 

mZC = 30° 

Q.ll b = 5 vZ cm , c = 5 cm 
Sol. Consider a right angled A ABC . 



Here 


mZB 

— 

90° 

b 

en 

5\fïcm 

c 

=, 

5cm 

mZA 

— 

? 

mZC 

= 

? 

a 

- 

? 

2 

a 

= 

i 2 2 

b -c 


= 

(sÆ)*-(J ) ! 

a 2 

= 


a 


a/25(2)-25 

a 

— 

a/50-25 


a 

= a/50-25 

a 

= V25 

a 

- 5 cm 

Now 


tan mZA 

a 


c 


5 

5 

tan mZA = 1 

mZA =tan' l (l) 

So mZA — 45° 

Now 

mZC = 90° -mZA 

= 90° -45° 

mZC = 45° 

Q.12 m Z A = 30° , b = 4 S cm, 
mZB = 90° 

Sol. Consider a right angled A ABC . 



b = 4-j3cm 

mZB = 90° 

mZC = ? 


a 

= 

? 

c 

= 

? 

mZC 

== 

90° — mZA 


= 

90° -30° 

mZC 

— 

60° 


Now 
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sin mZA 

— 

a 



b 

sin 30° 


a 



4>/3 

1 


a 

2 


aS 

a 


1 

A^ 


2 

a 

rr 

2yfïcm 

a 

= 

3.46cm 


Now, by Pythagoras theorem 
= b 2 -a 2 

= {4Sf-(2Sf 

(4f(s/î) ! -(2 )\JÏ) 2 
16(3) — 4(3) 

= 48-12 

= 36 

= 6 cm 

■ A = 60°, b = 4 V3 cm, 
mZB = 90° 

Sol. Consider a right angled A ABC . 



Here 

mZA = 60° 
mZB = 90° 

b = 4\[3cm 

mZC = ? 

a = ? 

c = ? 


c 

c 


0.13 m y 



mZC = 

90° - mZA 

= 

90° -60° 

mZC = 

30° 

sitimZA = 

a 


b 

sin 60° — 

a 


aS 

^3 

a 

2 

aS 

a 

S 

4>/3 

2 

a — 

4V3.V3 


2 

a = 

2(>/3) 2 

a - 

2(3) 

a =2 

2x3 

a = 

6cm 

Now, by Pythagoras theorem 

c 2 - 

b 2 -a 

= 

(4V3) 2 -(6} ï 


(4)" (V3) 2 -36 

= 

16(3) -36 

c 2 - 

48-36 

O 

c = 

12 

c = 

VÏ2 

c = 

3.46 cm 


Q.14 b = 4 V2 cm, c = 4 cm, 
m Z B = 90° 

Sol. Consider a right angled A ABC . 
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Here 


b 

~ 

4 V 2 cm 

c 

. = 

4 cm 

mZB 

= 

90° 

a 

— 

? 

mZA 

- 

? 

mZC 

=r 

? 

a 2 

— 

b 2 - c 2 

a~ 

- 

( 4 V 2) 2 -(4) 2 


= 

(4) 2 (V 2) 2 -16 


- 

16(2) -16 

'T 

~ 

32-16 

a 2 


16 

a 

= 

JÏ6 

a 


4 cm 

Now 



tan mZA 

— 

a 



c 



4 



4 

tan mZA 

= 

1 

mZA 

- 

tan' 1 (1) 

mZA 

= 

45° 

mZC 

= 

90" - mZA 


= 

90° -45° 

mZC 


45° 


Q.15 Let Q and R be the two point on 
the sanie bank of a canal. The point P is 


placed on the other bank straight to 
point R. Find the width of the canal. 

Sol. 



mQR = 5 

mPQ = 13 

Width of Canal = w = PR = ? 
Applying Pythagoras theorem on A PQR 



= 169-25 


PR 


144 


Pr\ = VÎ44 


w = 12 unit 

So width of canal is 12 unit 
Q.16 Find the measure of the angle 
'P = Z.LPQ in the adjoining figure. 

Sol: Consider the adjoining figure as 

OLR is a right angled triangle. 



So 






Keep Visiting TopStudyWorld.com For Getting Great Marks in SSC, HSSC, and Entry Tests 


mZORL 

mZORL - 
But mZORL = 
angles) 


90° -30° 

60° 

mZPRQ (vertical 


So 

mZPRQ 
Now in right angled A PQR 


= (VÎ89) 2 -(8) 2 

= 189-64 

= 125 

x = VÎ25 

X = y/25 x 5 


mZLPQ = y/ 

= 90 0 -mZPRQ 

= 90° -60° 

= 30° 

Q.17 Calculate the length x in 
adjoining figure. 

Consider a fig as shown: 


x - sScm 

Q.18 If the ladder is placed along the 
wall such that the foot of the ladder is 
2m away from the wall. If the length of 
the ladder is 10m, find the height of the 
wall where ladder is placed? 

Sol: Here AC is the ladder and BC be 
the wall then 



( l ?) 2 ( 10) 2 

= 289-100 

. {bdJ = 189 

=> bd VÎ89 

Now again in right angled A BCD 

x 2 = (BD) 2 -(CD) 2 


M.BC is a right angled triangle. 
C 



Here 


K) 

= 

(Acf-(ABf 


= 

(I0) j -(2) ! 

O 

— 

100-4 

(BC) 

— 

96 

BC 

= 

y/96 


= 

4y/6 is height 


of wall. 


Q.19 The diagonal of a rectangular 
field ABCD is (x + 9) m and the sides 
are (x+7)m and x m. Find the value of v 
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AC = (x+9 )m 

As ABCD is a rectangular field 
So ABC is a right angled triangle. 
Hence by Pythagoras Theorem 

(Âc ) 2 = (ab) 2 +(bc ) 2 

(x+9) 2 = ( x+lf+x 2 

.\ (a+b) 2 = a 2 + 2ab+b 2 
-t 2 + 1 8jc -h 8 1 = x 2 +14x + 49+x z 

x 2 + 1 8 + 81 = 2x 2 +14x+49 

2x 2 +14x+49 = x 2 +18x+81 

2x 2 +14x+ 49 —x 2 — 18 jc— 81 = 0 



Sol: Consider fig (a) 

As ABC is a right. angled triangle. 
So by Pythagoras Theorem 


(■ AC Î 

— 

(ab) 2 +(bc) 

(20 f 

= 

x 2 +(12) 2 

400 

= 

x 2 + 144 

v 2 

= 

400-144 

x~ 

— 

256 

X 

— 

16cm 

Now Consider the fig (b) 

As mAB 

- 

mBC 

So mAB 

— 

4cm 


Applying Pythagoras theorem on ABCD 


x 2 -4x-32 - 0 

x 2 -8x + 4x-32 - 0 

x(x-8)+4(x-8) = 0 

(x-8)(x + 4) = 0 

=> x = 8,-4 


But as length cannot be négative 
So 

x = 8 m , 

Hence height of wall is = 8m 

Q.20 Calculait' the value of k x’ in each 

case. 



{bd ) 2 

- 

{Dcf-(BC) 


- 

(5) ! -(4) ! 


= 

25-16 

(bd) 2 


9 

So BD 

= 

3 

mBD 

= 

3cm 

Again applying 

Pythagoras 

on MBD 



(wf 

- 

( âb ) 2 +( bd ) 2 

X 2 


(4) 2 +(3) 2 


— 

16+9 

JT 

= 

25 

So 



X 

zt: 

5cm 


theorem 
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Unique Notes Mathematic-s 10" 


0 1 




Q.l The angle of élévation of the top 
of a flag post from a point on the 
ground level 40m avvay from the fiat 
post is 60°. Find the hcight of the post. 

Sol. Let height of the flag post BC - h . 

C 



Here 

AB 

ni Z BAC 
From fig 


BC 

AB 

h 

40 

h 


40 m 
60° 

tan 60° 

40v3 

40(1.732) 

69.2 


So height of flag post is 69.2m 
Q.2 An isosceles triangle has a 

vertical angle of 120° and base 10cm 
long. Find the iength of its altitude. 

Sol. Consider the isosceles triangle 

ABC such thaï 
A 




AB 

AC 

As 

mZBAC 

120" 

So 

rnZBAD 

60° 

Here BC = 

1 0 cm 

So 

BD 

((10) 


— 

5 cm 


Let 11 be the Iength of altitude 
In A A BD 


BD 

AD 

5 


tan 60" 


h 

h 


73 


5 

73 

h — 2.89 cm 

So Iength of altitude is 2.89cm 

Q.3 A tree is 72m high. Find the 
angle of élévation of its top 100m avvay 
on the ground level. 

Sol. 


’2m 



B 


AB = 100m 

Let 9 be the angle of élévation of the 
top of tree. 

In right angled A ABC 

gç 

AB 


tan 6 


290 
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72 

100 

tan 0 = 0.72 

6 = tan" 1 (0.72) 

0 = 35.75° 

So angle of élévation is 35.75° 

Q.4 À ladder makes an angle of 60° 
with the ground and reaches a heighl of 
10m «long thc wall. Find the icngth of 
the ladder. 

Sol. 



wall 

Also mZBAC = 60 ft 
Wc want to find AC 
Let AC — x 
ïn right anglcd À ABC 


,vm60° = 

BC 

AC 

V3 

10 

2 • 

x 

II 

ï* 

A 

2x10 

x - 

20 

S 


20 


1 .732 

— 

! 1 .54 m 

S o Icngth of 

ladder is 1 


Q.5 A light hou.se tower is 150m high 
front the sea levei. The angle of 


dépréssion front the top of the tower to 
a ship is 60°. Find the distance toetween 
the ship and thc tower. 

Sol. Let BC be the light house tower 

h - ~ - c 


/ 


/ 


/ 


/ 


/ 


/ 


| 150m 


/ 

/ 

Am 


i 50m 


Here mZDCA 


60 


So mZBAC = 60° 

Let À hc the position of ship 
Suppose 


AB 

In the rie ht amded AABC 


150 

.V 

ISO 

"A:, 
s A 

J50_ 

L732 
86 . 6 / 7 ? 

So required distance is 86.6m 

Q.6 Measure of an angle of élévation 
of thc top of a pôle is 15" front a point 
on the ground. in waiksng lOOtn 
towards the pôle the measure of angle is 
fourni to be 30°. Find thc height of the 
pôle. 

Sol. 


tan 60" 


BC 

AB 


\/3 
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Here 



mZBAC = 15° 

mZBDA = 30° 

Let 



BD = 

X 


’iïc = 

h 

In 

ABDC 



h 

tan 30° 


X 



h 

1 


X 

S 


=> X — 

fih 

In 

AABC 



h 

tan 15" 


100 + jc 



(Put value of x = 


h 

0.27 

100+ jîh 

h = 

27 + 0.48/j 

h- 0.48/i 

27 

Ml -0.48) 

27 

0.52/i 

27 

h — 

50m 


Q.7 Fine! the measure ©f an angle of 
élévation of the Sun, if a tower 300m 
high casts a shadow 450m long. 

Sol. 


Here AB = 450m 

BC = 300m 

Let 0 be the angle of élévation of the sun. 
In AABC 




BC 

tan# 

= 

.... ~ 



AB 



300 



450 



30 



45 

O 

tan# 


l 



3 

tan 6 

— 

0.6667 

e 

— 

tan' 1 (0.6667) 

=> 0 

- 

33.66° 


So angle of élévation of the sun is 33.66° 

Q.8 Measure of angle of élévation of 
the top of a cliff is 25°, on walking 100 
meters towards the cliff, measure of 
angle of élévation of the top is 45°. Find 
the height of the cliff. 

Sol. 

c 



Here AD = 100m 

Suppose 
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BD 

= 

X 

In A BCD 

tan 45° 

1 

— 

h 

X 

h 


X 

X 

- 

h 

In AABC 

h 



tan 25° 

m+x 

h 


0.4663 

100 + A 

h 

= 

46.63 + 0.4663A 

h- 0.4663/1 

— 

46.63 

h(l- 0.4663) 


46.63 

0.5337A 

= 

46.63 

h 

- 

87.3m 


Q.9 From the top of a hill 300m high, 
the measure of the angle of dépréssion 
of a point on the nearcr shore of the 
river is 70° and measure of the angle of 
dépréssion of a point directly across the 
river is 50”. Find the width of the river. 
How far is the river from the foot of the 
hill? 

Sol. 



Let AD - x l 

AB = x 2 

Then 


Width of river = x 2 — jc, 


In AACD 


tan 70° = 

x \ ~ 

Now in AABC 

tan 50° = 
x 2 - 

x 2 

So width of river - 


300 

x, 

300 _ 
tan70° 
300 
2.74 
109.19 

300 


300 
tan 50° 

300 
LJ 9 
251.72 

251.72-109.19 


- 142.6m 

the distance of river from foot of hill if 
= .t, = 109.19m 

Q.10 A kite lias 120m of string 
attached to it when an élévation of 50° 
How far it is above the hand holding itf 
(Assume that the string is taut). 

Sol. 

K 


h 


L 

Let H be the hand and K be the position o; 
kite. 



Here 
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/fK - I20w 

m/JMK s{)° 

Let h hc the heighl of kitc above the 
h and 

In right angied Mi KL 


or 


Sin5(f 

0.766 

h 

h 


/X 

HK 

h_ 

120 

120x0.766 
9 1 .92 m 


So heighl ofkite above hand is 91.62m 


Show thaï (sec 2 0-1) cos 

0 - sin 2 0 

So?uti,m: I ..H. S = (sec- 0 - 1 ) cos'’ 0 
= kur 0. cos 2 0 
(•'• I +- tan" 0 - scc ()) 
sin 2 0 

= . cos ‘ 0 

cos 0 

\ cos e J 

-- •>!!}' 0 

= R. H. S 

0 - 1 ) cos’ 0 = sin" 0 

•Show that (tanO + colQï = S èc() cosec 0 
h. H.S - tant) + cote 
_ sin# f cos û 

cofiâ si n 

_ sin&.sinff + cos <9 cos <9 
cos 6 . sin 6 
_ cos 2 0 

cos 6. sin 0 
_ 1 

■"«««Stf 9=1) 

_ _ I J 

COS 0 sii\0 

- secOxosecB 


examples 


il tan 0 _ - , fiud the remainin 

trigonométrie radios, when 0 lies in th 
iïrst quadrant. 

Sol: 



Given 

Where a = 3 , c = 4 
By Pythagoras theorem, vve hâve 
b 2 = a 2 + c 2 
- 3 2 + 4 2 
= 9 + 16 
-25 

-> b = 5 
i itéré fore, 

o 3 /. 


Hence tanQ + cotO = secO cosccO 


sin 6 ~ 


cos 6 — — - 


cot 9 


0 

4 

3 


aiHecO 


zi h 5 
sec 0 - — = - 
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Example4: 


Suive triangle ABC in whieh 
mZB = 90° . ni Z A = 30° . 


a = 2 


Sol: 



Now niZC = mZB - mZA 
= 90° - 30° 


60° 


a 


and - = sin 30° 

b 

or - = sin 30° 
b 


or— = — 
b 2 

or b = 4 

and ü - - tan 30" 

c 


or — 
c 

ilnis 


S 


(i) 


( a =2) 

I 3 

sin 30" -J 

(ü) 


,o = 2. lan 30" 


S 


C = 


(iii) 


llencc (i), (ii) and (iii) give lh< * requircd 
results. 


Example 5: 


Suive triangle ABC, wher j niZA = 60” ? 
b = 5cm . mZB = 90° 

Sol: 


c 



We are requircd lo I ind ci, c and rnZC 
mZA = 60° 
mZB = 90/’ 
mZC = 90” - mZA 
= 90° - 60° 

= 30” (i) Now —-sin 60" 

b 

or 

a \J3 ( . n „ V'3 

5 2 1 2 J 

5 S 

'or a = 

2 

or a = 4.33 cm (ii) 

and — eus 60" 

h 

or 

h = 5cm , cos 60" = — S 
5 2 l. 2} 

5 

or c = — 

2 

or e=2.5 cm (iii) 

Equations (i). (ii) and (iii) give the 
requircd results. 

Suive triangle ABC, when a = \jocm 
c = loin and mZB = 90° 

C 


f -N 

a - o cm 


We are requircd to ftnd b, mZA. mZC 
bv Pythagoras thcorem. wc bave 

•K •> J 
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or b 2 = (l) 2 + (V3) 2 (Putting Value) 
or b 2 = 1 + 3 
or b 2 = 4 

or b 2 = 2 (i) 

Now sin mZA = — 

b 

_ V3 
2 

or mZA = 60° (ii) 

andmZC = 90° - mZA 
= 90 - 60° 

= 30° 

Equations (i), (ii) and (iii) give the 
requiredresults. 

yQJQQHH 

Solve triangle ABC, when a = 2cm, b = 

2 V 2 cm and mZB = 90° 

Sol: 


Thus mZC = 90° - mZA 
= 90° - 45° 

mZA = 45° (iü) 

Equations (i), (ii) and (iii) give the 
required results. 


of élévation of the top of 
pôle 40m high is 60° when seen from a 
point on the ground level. Find the 
distance of the point from the foot of the 
pôle. 

Sol: 




C 



We are required to find mZA, mZC. 
By Pythagoras theorem, we hâve 

b 2 = c 2 + a 2 
or c 2 = b 2 - a 2 

=( 2 >/ 2) 2 - ( 2) 2 
= 8-4 
= 4 

or c = 2 cm (i) 

Now ~ = cos mZA 

b 


or cos mZA = - = ~ cm 
b y/2 

=> mZA = 45° 



In the triangle ABC, we hâve 
m BC = 40m 


(ii) 


40cm 


Distance from the pôle = m AB = x m 
mZA =60° 
m BC = 40 m 

In the right angled triangle ABC, 
tan 60 ° = 

mAB 

or ^ = 
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40 

Or X — —r= 

V3 

or x = 23.23 m 

From the top of a lookout 
tower, the angle of dépression of a 
building on the ground level is of 45°. 
How far is the building from the foot of 
the tower, if the height of the tower is 30m? 
Sol: 



In right triangle ABC, we hâve 
m AB = 30m 
mZA = mZC = 45° 
m BC = x 

mAB 


tan 45° = 

, 30 

or 1 = — 

x 

or x = 30m 


mBC 


Objective 


6. Cos 8 = 


(a) 


(c) 


Base 

Hypoténuse 

Perpendicular 


Base 


(b) 

(d) 


Hypoténuse 

Base 

Base 

Perpendicular 


7. Tan 0 = 


Q.l. Four answers of each item are given from which only one is true. Tick the correct 
answer. 

1. How many éléments has a triangle? 

(a) two (b) three 

(c) six (d) five 

2. The word trigonometry means: 

(a) triangle measurement 

(b) square measurement 

(c) earth measurement 

(d) circle measurement 

3. In a right angled triangle one angle is of 
measure. 

(a). 90° (b) 30° 

(c) 60° (d) 60° 

4 . Side opposite to right-angle is 
(a) perpendicular (b) hypoténuse 

(c) base 

(d) perpendicular base 

5. Sin 0 = 

Perpendicular 


Hypoténuse 

Perpendicular 


(c) 


Base 


Hypoténuse 


(b) 


(d) 


Hypoténuse 

Perpendicular 

Base 


f _ s Perpendicular /uv Base 

^ Perpendicular 


(c) 


Base 

Hypoténuse 

Base 


8. Cosec 0 = 


(a) 

(c) 


Hypoténuse 

Base 

Base 


Hypoténuse 


(d) 

(b) 

(d) 


Perpendicular 

Hypoténuse 


Hypoténuse 

Perpendicular 

Base 


Perpendicular 
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9. Sec 0 = _ 

( 0 - , yp° tenusc 

Fi asc 

(c) Hypoténuse 
Perpendicular 


(b) 

(d) 


Base 

Perpendicular 

Perpendicular 

Hypoténuse 


(a) 

(O 


,, . Base 

(b) — _ 

Perpendicular 
(d) ^_ cr P£ndicular 
Hypoténuse 


10. Col 0 _ 

_ Base_ 

Hypoténuse 
Hypoténuse 
Base 

11* lu a righi-angled triangle. 

(Perpendicular) 1 i (Base) 2 = 

(a) (Hypoténuse) (b) Hypoténuse 

( c ) y Hypoténuse 

(d) (Hypoténuse)' 

12. In a i'i glu angled isoseeles triangle, 
number ofequai suies arc 

(b) 2 
(d) 4 


(a) 

(c) 3 

1 3. Cosec 0 


(a) 

(c) 


C'os 0 

J 

Tan 0 
14. Scc 0 = 


(b) 


.SV// 0 


(a) 

Sin 0 

(c) - - • 
Co s 0 


(d) - - 
Sec 0 


(b) — - 
Cot 0 


(d) 


15. Cot O 


(c) 


l_ 

7’anO 



(d) 

i 

Los « 


Co sec 0 

e =_ 

Sin 0 

(b) 

Cos 0 

Cos 0 

SinQ 

| 

Co scc 0 

(d) 

1 

Co s 0 


(c) 

. Cot 

(a) 

(C) 


18. Sin ( 90 -())■-._ 

(a) Cos 0 
(c) Sine 

19. Tan (90° -0)= _ 

(a) Sin0 
(c) Col 0 

20. Coi ( 90° -01 = 

(a) Tan 0 (b) Cot O 

(c) Sin0 (d) Cosec 6 

2 1 . Sec ( 90° — 0 ) — 

(a) Tan 0 (b) Coseeü 

(e) SeeO (d) Cos 0 

22. Cosec (90 n -0) = 

(il) Sec 0 (b) Cote 

(c) Sin 0 (d) Tan 0 

23. In a ri gril angled A A B C , Sin 0 


(b) Tan Ü 
(cl) Cot 0 

(b) Sec 0 
(d) Cosec 0 


0 


\ i 7 


V 


J 5 


O = 


. 17 


g 

1 

j 

(a) - 

(b) 


Sin 0 

(b) - - • 

Tan 0 

8 

, , 15 

17 
i 7 

! 

t 

(c) - 

(d) 


Co s 0 

0 = _ 

(d) - - 
Co sec 0 

17 

24. Sin 8 Cosec 0 - 
(a) Sin 0 


15 

(b) ! 

Sin 0 

Cos 0 

(c) CosO 


(d) Coscc 

Cos 0 

(b) — - 
Sin 0 

25. Cos 0 Scc 0 = 

(a) Sin 0 

— 

(b> CosO 
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(C) 1 

26. Tan G Cot 0 = 

(a) 1 

(c) Cos G 

27. Tan (90° -45") = 
(a) Col 45" 

(c) Cos 45" 

28. Cos (90" -45") = 
(a) Sin 60" 

(c) Sin 45" 

29. Sin '0 + Cou ' 0 = 
(a) I 

(c) 0 

30. 1 + Col 2 0 = 

(a) Tan "fi 

(c) Scc‘0 

31. I +Tan 2 0= 

(a) Sec'0 

Tan 2 8 


(cl) C'oscc 0 

(b) Sin fi 
(d) Cosec B 


(c) 


32. 


Cos "8 
CosO 


(b) Col 30° 
(d) Sin 45" 

(b) Cos30" 
(d) Cot 30" 

(b) 2 
(d) 3 

(b) Co sec ’ 8 
(d) 1 

(b) Cosec’ fi 
(d) I 


Sin 0 


I 


(a) 

(c) 

Sin0 

33. In fleure, Sin 0 


Cote 

î 


(b) 


(d) 


tan 0 


Cosec0 



(c) 


(d) 


. 4 


34. Sec 0 -- 

(a) H-Taiv’0 
(c) I - Tan ’0 

35. Cosec O - 

(a) v 1 + Cot 2 8 

(c) I -Cot 'O 

36. Cot 0 Sin 8 - _ 

1 

(a) 


(c) 


Sin0 
1 

Coscc0 

37. Tan 45° = _ 

(a) ’ 

n 

(c) I 

38. Coi .60° = 

1 

(a) 


(b) VI + Tan 0 
(d) Cosec 2 0 

(b) H- Cot 2 0 
(d) v i + Tari 2 9 


(b) 

(d) 


1 

Sec 0 

I 

Cos 0 


(b) v: 


(d) 



(b) 

-- 


V 3 



2 

V3 

(d) 

V3 

Sin 30" = 

1 

(b) 

V3 


W 2 

(C) -i (d) 

S 

40 . 2 Sin 45" + 2 Cos 45"= . 
(Lahorc Boord 2010) 


(a) 


\-2 

I 


(b) 


(c) — (d) v 

v2 

41 . 5 Cos 45" +3 Sin 45"=. 
(a) 4^2 (b) - 


v 2 
o 


1 

4ï 
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(C) -f- 

VJ 

42. Tan 30°= 

VJ 
VJ 


(d) VJ 


(a) 

(c) 


(&) 

(d) 


__2_ 

VJ 

VJ 


43. Tan 30° Cot 30° + ] B 

(Lahore Board 2010) 

1 r (b > 2 

«n , W)l+V3 

•*<*- The value of cos 30° is 


(a) 1 

2 


rb> à 


<c> ^ (d> à 

45. The value of sec 30" is 

" J -ï 

<C> ^ W) J 

46. The value of cosec 30° is 


(a) 


2 

2 

VJ 


(b) 


VJ 


(C) Y (d) 2 


Am 

47. The value of cot 30° is 

(a) VJ 


(c) 


I 




(d) 


1 


VJ 


48. The value of sin 60° is __ 

$ - * 


«1 


(d) VJ 


49. The value of cos 60° is 

(a) (b) — 

2 

fd) 2 


(c) 


VJ 

VJ 


50. The value of tan 60° is 


(a) -~ 

VJ 

(c) ~L 

VJ 

51. The value of sec 60° is 

(a) - 

2 


(b) VJ 


(d) VJ 


(b) 2 


(c) VJ 


(d) 


I 


52. The value of cosec 60° is 

/3 JL 

VJ 

J_ 

VJ 

53. The value of sin 45° j s 

_L — 

VJ 

VJ 

54. The value of cos 45° j s 

(a) VJ ... I 

(b) 

v/J 

1 


(a) 

2 

(c) VJ 


(a) 

(c) 


(b) 

(d) 

(b) VJ 
(d) VJ 


(c) VJ 


(d) 


55. The value c-C cot 45° j s 

(a) f ‘ ~(b)T 


VJ 


(C) 

y/2 

56. The value of sec 45° j s 


(d) VJ 


(a) VJ 


(b) 


VJ 
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(c) Jî (d) ~ 


57. The value of cosec 45° is 


(a) 72 

(b) yfï 

(c> -F 

S 

(d) S 

58. 2 sin 60“ cos 60° = 


S 

<a> T 

(b) — 

S 

<c> 7? 

(d) 

59. 3 cos 45° + 4 sin 45° = 



7 

cb) H 

, . V2 

7 

(d) 

S 

60. cos 60° cos 30° - sin 60' 

“ sin 30° = 

(a) 1 

(b) 0 

(C) \ 

2 

(d) 

4 

61. cos 60° cos 30° + sin 60 

0 sin 30° = 

S 

(a) 

2 


-T 


62. 5 cos 45° - 3 sin 45° = _ 

, 

(a) ~ 

, V2 

4 

(b) -j= 

(c) * 

•Jï 

(d) ± 

63. (1 + sin 0) (1 - sin 0 ) 

- 

(a) — 1 1- 
sec 0 

(b) tan 2 0 

(c) cosec 2 0 

(d) cot 2 0 

64. (1 - cos0 ) (1 + cos0) = 

- 

(a) sin 2 0 

(b) cos 2 0 


(c) tan 2 0 

(d) cosec 2 0 

65. (sec0 - 1) (sec0 + 1) = 

(a) tan 2 0 

(b) cot 2 0 

(c) sin 2 0 

(d) cos 2 0 

66. tan0 + cot0 = 


(a) sin0 cos0 

(b) cosec 0 sec0 

(c) cot0 

(d) tan0 cosec 0 

67. cot0. sin0 = 

-* 

(a) -F- 

(b) cosec 0 

sec0 

(c) tan0 

(d) cot0 

68. (cosec 0 - 1) (cosec 0 + 1) = 

(a) cot 2 0 

(b) sec 2 0 

(c) tan 2 0 

(d) sin 2 0 

69. COS0 = 
sin0 

(a) tan0 

(b) -d- 

tan0 

(c) cosec 0 (d) 

sec0 

70. sin 0 (cosec 0 - sin 

0) = 

(a) 

(b) tan 2 0 

sec 0 

(c) cosec 2 0 

(d) cot 2 0 

71. (sec 2 0-1) cos 2 0 

= 

(a) sin 2 0 

(b) cos 2 0 

(c) cot 2 0 

(d) cosec 2 0 

72. tan 0 +cot0 = 


(a) sec 0 

(b) sec0 cosec 0 

(c) cosec 0 

(d) tan0 cot0 


73. The reciprocal of sin mZA is 

(a) cos mZA (b) cosec mZA 

(c) sec mZA (d) cot mZA 

74. sin 2 ;nZB + cos 2 mZB = . 

(a) 1 (b) 2 

(c) 3 (d) 4 

75. sin 2 60° + cos 2 60° = . 

(a) 2 

(b) 3 

(c) 4 

(d) 1 
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76, ir base and heighi of a right angled 
triangle are 2cm each. Then Hypoténuse is 

(a) ijl (b) 2V3 

(c) 8 (d) 12 

77 « y i -- sin ‘ m < B — 

(a) cos mZB (b) cosec m/B 

(c) sec m Z B (d) cot mZB 

78» If sin B - ' then 0 = 

2 

fa) 30" (b) 60" 

(c) 45" (d) 90" 

79. If si il 0 = then 8 = . 

fil) 90" (h) 60° 

(c.) 43" (à) 30" 

/'} 

80. If cos 0 = --- ■ thenB = 

2 

(a) 30° (b) 60" 

(c) 45" (d) 30" 

8L O' tan 9 = i thenO = . 

(a) 45° (b) 30" 

(c) 60° (d) 90° 

82. If cot 0 = then G - 

V3 

(a) 60" fb) 30" 

(c) 45° (d) 90" 

83. Tan 40° = cot 

(a) 40" 

(b) 60" 

(c) 50" 

(cl) 30" 


84. Cos 80" = sin . 

(a) K) (b) 20 

(c) 100 (d) 5 

85. Cot. 67" = tan . 

U) 23" (b) 40" 

(c) 30" (d) 20" 

86. If cosec G - 2 then 6 - 

(a) 30" (b) 60° 

(c) 90" (d) 45" 

^ sin’ 0 + cos 2 0 
sin ' G 


(a) cosec 0 

(b) eosec 

(c) cotO 

(d) cot' 0 

88. i?-î» = 

cot 0 


(a) 1 

fb) sin 8 

(c) sin’ 8 

89 . sitr ; 45 " 45 " = 

(d) tan" 0 

(a) i 

J 

(b) 

t 

(c) 

2 

ld) 2 

90 . ! 


tan 30 


1 

(a) — 
v 3 

(b) v '3 

1 

& 77 

v2 

(d) v2 
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l. 1 

C 

2. 

a 

3. 

- . - -J 

a Î 

4. 

î 

b 1 

5. 

b 

6. 

; 

« 

l 

7. 

a 

8. 

b 

9. 

a 

10. ; 

b 

11. 

a 

12. 

b 

13. 

h 

14, 

c 

15. 

b 

16. 

a 

17. 

b 

18. 

a 

19. 

C 

20. 

a 

21. 

b 

22. 

a 

23. 

e 

24. 

h 

25. 

c 

26. 

a : 

27. 

a 

28. 

i 

c 

29. 

a 

30. 

ii 

31. 

a 

32. 

b 

i 

33. 

b 

34. 

b 

35. 

a 

36. 

b 

37. 

c 

38. 

b 

39. 

a 

40. ' 

a 

4L 

a 

42. 

c 

43. 

b 

44. 

c 

45. 

a 

46. 

d 

47. 

a 

48. 

a 

49. 

b • 

' 50. 

b 

51. 

b 

52. 

b 

53. 

1 

a 

54. 

b 

55. 

b 

56. 

a 

57. 

b 

58. 

a 

59. 

b 

i 

60. 

b 

61. 

a 

62. 

a 

63. 

L 

i 

a 

64. 

a 

65. 

î a 

j 

66. 

b 

67. 

a 

68. 

a 

69. 

b 

! 70. 

i 

! a 

71. 

a 

72. 

1 b 

73. 

b 

74. 

a 

75. 

d 

76. 

a 

77. 

i a | 

78. 

a 

79. 

b 

80. 

a 

81. 

a 

82. 

d 

83. 

c 

84. 

! a i 

85. 

a 

« 
ss ' 

a 

: 87. 

J . - 

a 88. 

d 

i 89. 

1 

b 

90. 

b 

i 

1 

| | 


